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@ A moving-image signal encoding apparatus 
includes a transmission buffer memory. A first 
quantization step size for a normal block other 
than a refreshed block is determined on the 
basis of an occupied capacity of the buffer 
memory. A second quantization step size for the 
refreshed block is determined on the basis of 
the first quantization step size. A refreshment 
instruction signal is generated. One of the first 
quantization step size and the second quanti- 
zation step size is selected in response to the 
refreshment instruction signal. 
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MOVING-IMAGE 



This invention relates to an apparatus for encod- 
ing a signal representing moving images or pictures 
which is usable in various systems such as a video- 
telephone system or a conference television system. 

Some video-telephone systems and conference 
television systems have an apparatus for encoding a 
moving-image signal. In general, such a moving- 
image signal encoding apparatus executes digital sig- 
nal processing for compressing image data by use of 
image-data correlation, for compressing the image 
data by quantization, and for encoding the image data 
into codes of a predetermined format As will be exp- 
lained later, a prior art moving-image signal encoding 
apparatus has a problem. 

As shown in Fig. 1 f a prior art moving-image sig- 
nal encoding apparatus includes a subtracter 1 which 
receives a digital input image signal 2 and a digital in- 
ter-frame prediction signal 3 and outputs a prediction 
error signal 4 equal to the difference between the sig- 
nals 2 and 3. 

A refresh controller 5 receives a timing signal 6 
and outputs a refresh instruction signal 7 in response 
thereto. A data-processing mode selector 8 receives 
the input image signal 2, the prediction error signal 4, 
and the refreshment instruction signal 7, and outputs 
a change control signal 9 dependent upon the signals 
2, 4, and 7. As will be made clear later, the data- 
processing mode selector 8 selects between inter- 
frame data processing and intra-frame data 
processing. A switch 10 receives the input image sig- 
nal 2 W the prediction error signal 4, and the change 
control signal 9. The switch 10 is connected to the 
input terminal of an orthogonal transform device 12. 
The switch 10 selects one of the input image signal 2 
and the prediction error signal 4, and transmits the 
selected signal to the orthogonal transform device 12 
as a signal 1 1 to be subjected to orthogonal transform. 

The signal 1 1 selected by the switch 10 is subjec- 
ted to predetermined orthogonal transform by the 
orthogonal transform device 12 so that transform 
coefficients are generated on the basis of the signal 
11. Data 13 representing the transform coefficients 
are outputted from the orthogonal transform device 
12. 

A quantizer 14 receives the transform coefficient 
data 13 and also data 15 representing a quantization 
step size. The quantizer 14 quantizes the transform 
coefficient data 13 with the quantization step size rep- 
resented by the data 14, and converts the transform 
coefficient data 13 into data 16 representing second 
transform coefficients. An encoder 17 receives the 
second transform coefficient data 16 and encodes the 
data 16 into coded data 18 of a predetermined format 
The coded data 18 are output from the encoder 17. A 
transmission buffer 19 including a memory receives 
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the coded data 18 and temporarily stores it The 
coded data 1 8 is then output from the transmission 
buffer 19 as a transmission signal 20. The transmis- 
5 sion buffer 19 generates a signal 21 representing the 
amount of coded data remaining in the internal mem- 
ory, that is, representing the size of an area of the 
internal memory which is occupied by the coded data. 
A quantizer controller 22 receives the signal 21 and 
10 generates the quantization step size data 15 on the 
basis of the signal 21. The quantization step size data 
15 are output from the quantizer controller 22 to the 
quantizer 14. As a result, the quantization step size 
used by the quantizer 14 is controlled in response to 
is the amount of coded data in the buffer. 

An inverse orthogonal transform device 23 
receives the second transform coefficient data 16. 
The second transform coefficient data 16 are subjec- 
ted by the inverse orthogonal transform device 23 to 

20 a predetermined inverse orthogonal transform, and 
are converted back to a reproduction signal 24. The 
reproduction signal 24 is output from the inverse 
orthogonal transform device 23. An adder 25 receives 
the reproduction signal 24. A switch 29 receives the 

25 inter-frame prediction signal 3 t the change control sig- 
nal 9, and a zero signal representing "0". The switch 
29 selects one of the inter-frame prediction signal 3 
and the zero signal in response to the change control 
signal 9, and outputs a signal 26 equal to the selected 

30 signal. The adder 25 receives the output signal 26 
from the switch 29. The adder 25 adds the reproduc- 
tion signal 24 and the switch output signal 26, and 
combines the signals 24 and 26 into a decoded signal 
27. A section 28 including a variable-delay circuit and 

35 a frame memory receives the decoded signal 27 and 
the input image signal 2. The variable-delay frame 
memory 28 temporarily stores the decoded signal 27, 
and generates the inter-frame prediction signal 3 on 
the basis of the stored decoded signal 27 and the 

40 input image signal 2. The inter-frame prediction signal 
3 is output from the variable-delay frame memory 28. 
As will be made clear later, the inter-frame prediction 
signal 3 is a motion-compensated signal. 

A refresh process is executed for compensating 

45 for differences in accuracy between the encoder at 
the transmitter and the decoder at the receiver, and 
also for compensating for errors in the coded data 
wich occur during transmission of it One frame, rep- 
resented by the signals 11 and 27, is separated into 

so blocks each having M pixels by N lines, where M and 
N denote predetermined natural numbers. The ref- 
resh process includes a scanning process such that 
blocks are sequentially and periodically selected for 
refreshing. The block to be refreshed is changed cyc- 

55 Heady so that all the blocks will be refreshed during a 
given time. A decision is made as to whether or not 
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refreshment is to be done for each of the blocks. The 
refreshment controller 5 sends a refreshment instruc- 
tion signal 7 to the data-processing mode selector 8 
for each block which is to be refreshed. The ratio of 
the number of refreshed blocks in a frame to the total 
number of blocks in each frame is equal to a predeter- 
mined ratio chosen such that all the blocks will be 
refreshed in about 10 seconds. The period in which all 
the blocks are refreshed is referred to as the refresh- 
ment period. 

When the refreshment instruction signal 7 is 
active, the data-processing mode selector 8 selects of 
intra-frame data processing. When the refreshment 
instruction signal 7 is inactive, the data-processing 
mode selector 8 selects either inter-frame data pro- 
cessing or intra-frame data processing depending on 
the input image signal 2 and the prediction error signal 
4. When intra-frame data processing is selected, the 
switch 10 is controlled by the change control signal 9 
so that the input image signal: 2 is selected by the 
switch 10, to enable the intra-frame data processing. 
When inter-frame data processing is selected, the 
switch 10 is controlled by the change control signal 9 
so that the prediction error signal 4 is selected by the 
switch 10, to enable the inter-frame data processing. 

The quantizer 14 is of the linear type. As des- 
cribed previously, the transform coefficients 13 output 
from the orthogonal transform device 12 are quan- 
tized by the quantizer 14 with the quantization step 
size represented by the data 15, so that the transform 
coefficients 13 are converted by the quantizer 14 into 
the second transform coefficients 16. The quantizer 
controller 22 varies the quantization step size in 
accordance with the buffer remaining-code-amount 
represented by the signal 21. The quantizer 14 and 
the encoder 1 7 are related so that the number of bits 
of the coded data 18 output from the encoder 17 will 
depend on the quantization step size used by the 
quantizer 14. The quantizer 14, the encoder 17, the 
transmission buffer 1 9, and the quantizer controller 22 
form a closed-loop control circuit which serves to 
maintain the quantity (the amount or the number of 
bits) of coded data in the transmission buffer 19 at or 
below a desired quantity. 

As described previously, the signal selected by 
the switch 29 changes in response to the change con- 
trol signal 9. When inter-frame data processing is 
selected by the data-processing mode selector 8, the 
switch 29 is controlled by the change control signal 9 
so that the inter-frame prediction signal 3 is selected 
by the switch 29 to enable inter-frame data proces- 
sing. When intra-frame data processing is selected by 
the data-processing mode selector 8, the switch 29 is 
controlled by the change control signal 9 so that the 
zero signal is selected by the switch 29 to enable the 
intra-frame data processing. The output signal 26 
from the switch 29 and the output reproduction signal 
24 from the inverse transform device 23 are combined 



into the decoded signal 27 by the adder 25. The 
decoded signal 27 is stored into a store section of the 
variable-delay frame memory 28. The variable-delay 
frame memory 28 has a motion detector which conv 
5 pares the stored decoded signal 27 and the input 
image signal 2, and which detects a motion vector on 
the basis of the result of the comparison between the 
signals 27 and 2. The detected motion vector repre- 
sents a motion of the image represented by the input 
10 image signal 2. The variable-delay frame memory 28 
has a motion compensator which subjects the stored 
decoded signal 27 to motion compensation in res- 
ponse to the motion vector, and thereby converts the 
stored decoded signal 27 into the motion-compen- 
15 sated inter-frame prediction signal 3. 

As shown in Fig. 2, the quantizer controller 22 
includes a ROM 30 storing data representing different 
quantization step sizes. The signal 21 is fed to the 
ROM 30 as an address signal, and the ROM 30 out- 
20 puts data 15 of a quantization step size which varies 
as a function of the amount of coded data in the buffer 
as represented by the signal 21. As shown in Fig. 3, 
the quantization step size represented by the data 15 
is approximately proportional to the amount of coded 
25 data in the buffer in a stepwise manner. 

In the prior art moving-image encoding apparatus 
of Fig. 1 , the quantization step size used by the quan- 
tizer 14 is independent of whether or not the block 
quantized by the quantizer 14 is being refreshed, so 
30 that a refreshed block tends to be low in image quality. 

It is an aim of this invention to provide an 
improved moving-image signal encoding apparatus. 

According to the first aspect of the present inven- 
tion, there is provided a moving-image signal encod- 
35 ing apparatus comprising : 

a transmission buffer memory ; 

means for determining a first quantization step 

size for a normal block other than a refreshed 

Mock on the basis of the occupied capacity of the 
40 buffer memory ; 

means for determining a second quantization 

step size for the refreshed blocks on the basis of 

the first quantization step size ; 

means for generating a refresh instruction signal ; 
45 and 

means for selecting either of the first quantization 

step size or the second quantization step size 

according to the refresh instruction signal. 

According to a second aspect of the present 
so invention, there is provided a moving-image signal 
encoding apparatus comprising : 

a transmission buffer memory ; 

means for determining a first quantization step 

size for a normal block other than a refreshed 
55 block on the basis of the occupied capacity of the 

buffer memory; 

means for determining a second quantization 
step size forthe refreshed blocks in a moving reg- 
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ion of the image on the basis of the first quanti- 
zation step size ; 

means for determining a third quantization step 
size for the refreshed blocks in a stationary region 
of the image on the basis of the first quantization 
step size ; 

means for generating a refresh instruction signal ; 
means for generating a moving/stationary infor- 
mation signal ; and 

means for selecting one of the first quantization 
step size, the second quantization step size, and 
the third quantization step size in response to the 
refresh instruction signal and the moving/station- 
ary information signal. 

According to a third aspect of the present inven- 
tion, there is provided a moving-image signal encod- 
ing apparatus comprising : 

means for refreshing a portion of image data ; 
means for quantizing information in the image 
data with a variable quantization step size ; and 
means for varying the quantization step size in 
the quantizing means in response to whether or 
not the information quantized by the quantizing 
means corresponds to the refreshed portion of 
the image data. 

The present invention will be further explained 
with reference to the following description of an exem- 
plary embodiment and. the accompanying drawings, 
in which : 

Fig. 1 is a block diagram of a prior art moving- 
image signal encoding apparatus. 
Fig. 2 is a block diagram of the quantizer control- 
ler of Fig. 1. 

Fig. 3 is a diagram showing the relation between 
a quantization step size and a buffer remaining- 
code-amount in the apparatus of Fig. 1. 
Fig. 4 is a block diagram of a moving-image signal 
encoding apparatus according to an embodiment 
of this invention. 

Fig. 5 is a block diagram of the quantizer control- 
ler of Fig. 4. 

Figs. 6-8 are diagrams showing relations be- 
tween a refreshed-block quantization step size 
and a nonrefreshed-block quantization step size 
in the apparatus of Fig. 4. 
Fig. 9 is a block diagram of a portion of the vari- 
able-delay frame memory of Fig. 4. 
As shown in Fig. 4, a moving-image signal encod- 
ing apparatus according to an embodiment of this 
invention includes a subtracter 1 which receives an 
input digital image signal 2 and an inter-frame predi- 
ction signal 3 and outputs a prediction error signal 4 
equal to the difference between the signals 2 and 3. 

A refresh controller 5 receives a timing signal 6 
and outputs a refresh instruction signal 7 in response 
to the timing signal 6. A data-processing mode selec- 
tor 8 receives the input image signal 2, the prediction 
error signal 4, and the refresh instruction signal 7, and 
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outputs a change control signal 9 dependent on the 
signals 2, 4 and 7. As will be made clear later, the da- 
ta-processing mode selector 8 selects between inter- 
frame data processing and intra-frame data 

5 processing. A switch 1 0 receives the input image sig- 
nal 2, the prediction error signal 4, and the change 
control signal 9. The switch 10 is connected to the 
input terminal of an orthogonal transform device 12. 
The switch 10 selects one of the input image sig- 

10 nal 2 and the prediction error signal 4, and transmits 
the selected signal to the orthogonal transform device 
12 as a signal 1 1 to be subjected to orthogonal trans- 
form. 

The signal 1 1 selected by the switch 10 is subjec- 
ts ted to a predetermined orthogonal transformation by 
the orthogonal transform device 12 so that transform 
coefficients are generated on the basis of the signal 
11. Data 13 representing the transform coefficients 
are output from the orthogonal transform device 12. 
20 A quantizer 14 receives the transform coefficient 

data 13 and also data 33 representing a quantization 
step size. The quantizer 14 quantizes the transform 
coefficient data 13 with the quantization step size rep- 
resented by the data 33, and converts the transform 
25 coefficient data 13 into data 16 representing second 
transform coefficients. An encoder 17 receives the 
second transform coefficient data 1 6 and encodes the 
data 1 6 into coded data 1 8 of a predetermined format. 
The coded data 1 8 are output from the encoder 1 7. A 
30 transmission buffer 19 including a memory receives 
the coded data 18 and temporarily stores it The 
coded data 1 8 are then output from the transmission 
buffer 19 as a transmission signal 20. The transmis- 
sion buffer 19 generates a signal 21 representing the 
35 amount of coded data remaining in the internal mem- 
ory, that is, representing the size of an area of the 
internal memory which is occupied by the coded data. 
A quantizer controller 31 receives the refreshment 
instruction signal 7, the signal 21 , and a signal 32 rep- 
40 resentative of moving/stationary information, and 
generates the quantization step size data 33 on the 
basis of the signals 7, 21, and 32. The quantization 
step size data 33 are output from the quantizer con- 
troller 31 to the quantizer 14. As a result, the quanti- 
45 zation step size used by the quantizer 14 is controlled 
in response to the refreshment instruction signal 7, 
the signal 21, and the moving/stationary information 
signal 32. 

An inverse orthogonal transform device 23 
so receives the second transform coefficient data 16. 
The second transform coefficient data 16 are subjec- 
ted by the inverse orthogonal transform device 23 to 
a predetermined inverse orthogonal transformation, 
and are converted back to a reproduction signal 24. 
55 The reproduction signal 24 is output from the inverse 
orthogonal transform device 23. An adder 25 receives 
the reproduction signal 24. A switch 29 receives the 
inter-frame prediction signal 3, the change control sig- 

4 
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nal 9 ( and a zero signal representing "0". The switch 
29 selects one of the inter-frame prediction signal 3 
and the zero signal in response to the change control 
signal 9, and outputs a signal 26 equal to the selected 
signal. The adder 25 receives the output signal 26 
from the switch 29. The adder 25 adds the reproduc- 
tion signal 24 and the switch output signal 26, and 
combines the signals 24 and 26 into a decoded signal 
27. A section 28 including a variable-delay circuit and 
a frame memory receives the decoded signal 27 and 
the input image signal 2. The variable-delay frame 
memory 28 temporarily stores the decoded signal 27, 
and generates the inter-frame prediction signal 3 and 
the moving/stationary information signal 32 on the 
basts of the stored decoded signal 27 and the input 
image signal 2. The inter-frame prediction signal 3 
and the moving/stationary information signal 32 are 
output from the variable-delay frame memory 28. As 
will be made clear later, the inter-frame prediction sig- 
nal 3 is a motion-compensated ^signal. 

The moving-image signal encoding apparatus of 
Fig 4 will be further described. A refresh process is 
executed for compensating for differences in accu- 
racy between the encoder of the transmitter and the 
decoder of the receiver side, and also for compensat- 
ing for errors in coded data which occur during the 
transmission of the data. One frame represented by 
the signals 1 1 and 27 is separated into blocks each 
having M pixels by N lines, where M and N denote pre- 
determined natural numbers. The refresh process 
includes a scanning process such that blocks are 
sequentially and periodically selected for refreshing. 
The block to be refreshed is changed cyclically so that 
all the blocks will be refreshed during a given time. A 
decision is made as to whether or not each block is to 
be refreshed. The refreshment controller 5 sends a 
refreshment instruction signal 7 in an active state to 
the data-processing mode selector 8 for each block 
which is to be refreshed. The ratio of the number of 
refreshed blocks in a frame to the total number of 
blocks in a frame is equal to a predetermined ratio 
chosen such that ail the blocks will be refreshed in 
about 10 seconds. The period taken to refresh all the 
blocks is referred to as the refreshment period. 

When the refreshment instruction signal 7 is 
active, the data-processing mode selector 8 selects 
intra-frame data processing. When the refreshment 
instruction signal 7 is inactive, the data-processing 
mode selector 8 selects either inter-frame data pro- 
cessing or intra-frame data processing according to 
the input image signal 2 and the prediction error signal 
4. When intra-frame data processing is selected, the 
switch 10 is controlled by the change control signal 9 
so that the input image signal 2 will be selected by the 
switch 9 to enable the intra-frame data processing. 
When inter-frame data processing is selected, the 
switch 10 is controlled by the change control signal 9 
so that the prediction error signal 4 will be selected by 



the switch 9 to enable the inter-frame data proces- 
sing. 

The quantizer 14 is of the linear type. As des- 
cribed previously, the transform coefficients 13 output 

5 from the orthogonal transform device 12 are quan- 
tized by the quantizer 14 with the quantization step 
size represented by the data 33, so that the transform 
coefficients 13 are converted by the quantizer 14 into 
the second transform coefficients 16. The quantizer 

10 controller 31 varies the quantization step size in 
accordance with the amount of data remaining in the 
buffer, as represented by the signal 21. The quantizer 
14 and the encoder 31 are related so that the number 
of bits of the output codes 1 8 from the encoder 1 7 will 

15 depend on the quantization step size used by the 
quantizer 14. The quantizer 14, the encoder 17, the 
transmission buffer 19, and the quantizer controller 31 
form a closed-loop control circuit which serves to 
maintain the quantity (the amount or the number of 

20 bits) of coded data in the transmission buffer 19 at or 
below a desired quantity. 

As described previously, the signal selection by 
the switch 29 is changed in response to the change 
control signal 9. When inter-frame data processing is 

25 selected by the data-processing mode selector 8, the 
switch 29 is controlled by the change control signal 9 
so that the inter-frame prediction signal 3 will be selec- 
ted by the switch 29 to enable the inter-frame data 
processing. When intra-frame data processing is 

30 selected by the data-processing mode selector 8, the 
switch 29 is controlled by the change control signal 9 
so that the zero signal will be selected by the switch 
29 to enable the intra-frame data processing. The out- 
put signal 26 from the switch 29 and the output repro- 

35 duction signal 24 from the inverse transform device 23 
are combined into the decoded signal 27 by the adder 
25. The decoded signal 27 is stored into a store sec- 
tion of the variable-delay frame memory 28. The vari- 
able-^Jelay frame memory 28 has a motion detector 

40 which compares the stored decoded signal 27 and the 
input image signal 2, and which detects a motion vec- 
tor on the basis of the result of the comparison be- 
tween the signals 27 and 2. The detected motion 
vector represents a motion of the image represented 

45 by the input image signal 2. The variable-delay frame 
memory 28 has a motion compensator which subjects 
the stored decoded signal 27 to motion compensation 
in response to the motion vector, and thereby con- 
verts the stored decoded signal 27 into the motion- 
so compensated inter-frame prediction signal 3. The 
detected motion vector is directly or indirectly used as 
the moving/stationary information signal 32. 

As described previously, the quantizer controller 
31 controls the quantization step size data 33 in res- 

55 ponse to the refreshment signal 7, the signal 21 , and 
the moving/stationary information signal 32. The 
quantizer controller 31 will be further described 
hereinafter. 
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As shown in Fig. 5, the quantizer controller 31 
includes a ROM 34 storing data representing first dif- 
ferent quantization step sizes arranged and designed 
for nonrefreshed blocks. The signal 21 is fed to the 
ROM 34 as an address signal, and the ROM 34 out- s 
puts data 35 of a first quantization step size which 
varies as a function of the amount of data remaining 
in the buffer as represented by the signal 21 . The first 
quantization step size data 35 are fed to a selector 42 
as nonrefreshed-block quantization step size data. 10 

The quantizer controller 31 also includes ROMs 
36 and 38. The ROM 36 stores data representing sec- 
ond different quantization step sizes arranged and 
designed for refreshed moving-region blocks. 
Characteristics of the second quantization step sizes is 
in the ROM 36 differ from characteristics of the first 
quantization step sizes in the ROM 34. The first quan- 
tization step size data 35 are fed to the ROM 36 as an 
address signal, and the ROM 36 outputs data 37 of a 
second quantization step size which varies as a tunc- 20 
tion of the first quantization step size represented by 
the data 35. The ROM 38 stores data representing 
third different quantization step sizes arranged and 
designed for refreshed stationary-region blocks. 
Characteristics of the third quantization step sizes in 25 
the ROM 38 differ from characteristics of the first 
quantization step sizes in the ROM 34, and also differ 
from characteristics of the second quantization step 
sizes in the ROM 36. The first quantization step size 
data 35 are fed to the ROM 38 as an address signal, 30 
and the ROM 38 outputs data 39 of a third quanti- 
zation step size which varies as a function of the first 
quantization step size represented by the data 35. 
The second quantization step size data 37 and the 
third quantization step size data 39 are fed to a selec- 35 
tor 40. The selector 40 receives the moving/stationary 
information signal 32. The moving/stationary infor- 
mation signal 32 represents whether the block corre- 
sponding to the transform coefficient data 13 
quantized by the quantizer 14 is in a moving part of the 40 
image or a stationary part of the image. The selector 
40 selects one of the second quantization step size 
data 37 and the third quantization step size data 39 in 
response to the moving/stationary information signal 
32, and outputs the selected data as refreshed-block 45 
quantization step size data 41 . Specifically, when the 
block corresponding to the transform coefficient data 
13 quantized by the quantizer 14 is from a moving 
image-part, the second quantization step size data 37 
are selected by the selector 40. When the block cor- so 
responding to the transform coefficient data 13 quan- 
tized by the quantizer 14 is from a stationary 
image-part, the third quantization step size data 39 
are selected by the selector 40. The refreshed-block 
quantization step size data 41 are fed to the selector 55 
42. 

The selector 42 receives the refreshment instruc- 
tion signal 7. The refreshment instruction signal 7 rep- 



resents whether the block corresponding to the trans- 
form coefficient data 1 3 quantized by the quantizer 14 
is refreshed or not The selector 42 selects either the 
nonrefreshed-block quantization step size data 35 or 
the refreshed-block quantization, step size data 41 in 
response to the refreshment instruction signal 7, and 
outputs the selected data as the quantization step 
size data 33. Specifically, when the block correspond- 
ing to the transform coefficient data 13 quantized by 
the quantizer 14 is a nonrefreshed block, the non- 
refreshed-block quantization step size data 35 are 
selected by the selector 42. When the block corre- 
sponding to the transform coefficient data 13 quan- 
tized by the quantizer 14 is a refreshed block, the 
refreshed-block quantization step size data 41 are 
selected by the selector 42. 

As understood from the previous description, in 
the case where the block corresponding to the trans- 
form coefficient data 1 3 quantized by the quantizer 14 
is a nonrefreshed block, the first quantization step 
size designed for a nonrefreshed block and output 
from the ROM 34 is used by the quantizer 14. In the 
case where the block corresponding to the transform 
coefficient data 13 quantized by the quantizer 14 is a 
refreshed moving-region block, the second quanti- 
zation step size designed for a refreshed moving-reg- 
ion block and output from the ROM 36 is used by the 
quantizer 14. In the case where the block correspond- 
ing to the transform coefficient data 13 quantized by 
the quantizer 14 is a refreshed stationary-region 
block, the third quantization step size designed for a 
refreshed stationary-region block and output from the 
ROM 38 is used by the quantizer 14. Thus, the quan- 
tization step size used by the quantizer 14 is changed 
in response to whether the block corresponding to the 
transform coefficient data 13 quantized by the quan- 
tizer 14 agrees with a refreshed block or a non- 
refreshed block. Therefore, refreshed blocks can be 
prevented from deteriorating in image quality. 

A further description will be given of the relation 
between the nonrefreshed-block quantization step 
size and the refreshed-block quantization step size 
represented by the data 35 and 41 respectively which 
occur at the same time. The characters 9n and 9r are 
now introduced to indicate the nonrefreshed-block 
quantization step size and the refreshed-block quan- 
tization step size respectively. As shown in the left- 
hand part of Fig. 6, in the case where the block 
corresponding to the transform coefficient data 13 
quantized by the quantizer 14 agrees with a stationa- 
ry-region block, the refreshed-block quantization step 
size 6T is smaller than the nonrefreshed-block quan- 
tization step size 8n as is determined by a downwar- 
dly-facing convex function T. As shown in the 
right-hand part of Fig. 6, in the case where the block 
corresponding to the transform coefficient data 13 
quantized by the quantizer 14 agrees with a moving- 
region block, the refreshed-block quantization step 
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size 8r is smaller than the nonrefreshed-block quanti- 
zation step size 0n as is determined by a downwardly- 
facing convex function "g"- The values of the function 
"g" are greater than the corresponding values of the 
function T. 

It should be noted that the relation between the 
nonrefreshed-block quantization step size On and the 
refreshed-block quantization step size Or may be 
modified as follows. According to a first modification, 
as shown in the left-hand part of Fig. 7, in the case 
where the block corresponding to the transform coef- 
ficient data 13 quantized by the quantizer 14 is a sta- 
tionary-region block, the refreshed-block quantization 
step size Or is fixed at a predetermined minimum value 
6min while the nonrefreshed-block quantization step 
size On varies. According to the first modification, as 
shown in the right-hand part of Fig. 7, in the case 
where the block corresponding to the transform coef- 
ficient data 13 quantized by the quantizer 14 agrees 
with a moving-region block, thexefreshed-block quan- 
tization step size 6r is fixed at a predetermined value 
Omov while the nonrefreshed-block quantization step 
size On varies. The predetermined value Gmov is gre- 
ater than the minimum value Omin. 

According to a second modification, as shown in 
the left-hand part of Fig. 8, in the case where the block 
corresponding to the transform coefficient data 13 
quantized by the quantizer 14 agrees with a stationa- 
ry-region block, the refreshed-block quantization step 
size Or is equal to the greater of the minimum value 
Omin and the product of a predetermined positive con- 
stant "a" and the nonrefreshed-block quantization 
step size On. The constant "a" is smaller than 1. 
According to the second modification, as shown in the 
right-hand part of Fig 8, in the case where the block 
corresponding to the transform coefficient data 13 
quantized by the quantizer 1 4 agrees with a moving- 
region block, the refreshed-block quantization step 
size Or is equal to the greater of the minimum value 
Omin and the product of a predetermined positive con- 
stant "b* and the nonrefreshed-block quantization 
step size On. The constant "b w is greater than the con- 
stant "a* but smaller than 1. 

The generation of the moving/stationary infor- 
mation signal 32 will be described hereinafter. As 
shown in Fig. 9, the variable-delay frame memory 28 
includes a motion detector 80 generating data 81 rep- 
resentative of a motion vector for each of blocks com- 
posing a frame. The motion vector data 81 are output 
from the motion detector 80 to a comparator 82 within 
the variable-delay frame memory 28. The motion vec- 
tor ts expressed by a two-dimensional notation having 
horizontal and vertical components X and Y, and is 
denoted as (X,Y). Data 83 representing a predeter- 
mined vector (0,0), that is, a stationary-state-indicat- 
ing vector, is fed to the comparator 82. The 
comparator 82 compares the motion vector data 81 
and the stationary-state vector data 83. When the 



motion vector data 81 differ from the stationary-state 
vector data 83, that is, when at least one of the conv 
ponents X and Y of the motion vector differs from "0", 
the comparator 82 outputs a "1" signal as the mov- 

5 ing/stationary information signal 32. When the motion 
vector data 81 are equal to the stationary-state vector 
data 83, that is, when both the components X and Y 
of the motion vector are equal to "0", the comparator 
82 outputs a "0" signal as the moving/stationary infor- 

10 mation signal 32. 



Claims 

is 1. A moving-image signal encoding apparatus com- 
prising : 

a transmission buffer memory ; 
means for determining a first quantization step 
size for a normal block other than a refreshed 
20 block on the basis of the occupied capacity of 

the buffer memory ; 

means for determining a second quantization 
step size for the refreshed blocks on the basis 
of the first quantization step size ; 
25 means for generating a refresh instruction sig- 

nal ; and 

means for selecting either of the first quanti- 
zation step size or the second quantization 
step size according to the refresh instruction 
30 signal. 

2. A moving-image signal encoding apparatus com- 
prising : 

a transmission buffer memory ; 

35 means for determining a first quantization step 

size for a normal block other than a refreshed 
block on the basis of the occupied capacity of 
the buffer memory ; 
^ means for determining a second quantization 

40 step size for the refreshed blocks in a moving 

region of the image on the basis of the first 
quantization step size ; 
means for determining a third quantization 
step size for the refreshed blocks in a station- 

45 ary region of the image on the basis of the first 

quantization step size ; 
means for generating a refresh instruction sig- 
nal ; 

means for generating a moving/stationary 

50 information signal ; and 

means for selecting one of the first quanti- 
zation step size, the second quantization step 
size, and the third quantization step size in 
response to the refresh instruction signal and 

55 the moving/stationary information signal. 

3. A moving-image signal encoding apparatus com- 
prising : 
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means for refreshing a portion of image data; 
means for quantizing information in the image 
data with a variable quantization step size ; 
and 

means for varying the quantization step size in 
the quantizing means in response to whether 
or not the information quantized by the quan- 
tizing means corresponds to the refreshed 
portion of the image data. 



10 



An apparatus according to claim 3 further com- 
prising means for, in cases where the information 
quantized by the quantizing means corresponds 
to the refreshed portion of the image data, varying 
the quantization step size in the quantizing 15 
means in response to whether the information 
quantized by the quantizing means relates to a 
moving image region or a stationary image reg- 
ion. 



20 



5. The moving-image signal, en coding apparatus of 
daim 3 further comprising means for encoding an 
output from the quantizing means, means for tem- 
porarily storing an output from the encoding 
means, and means for varying the quantization 25 
step size in the quantizing means in response to 

the size of the occupied area of the storing 
means. 

6. An apparatus for encoding a signal represents- 30 
tive of a moving image and divided into blocks, 

the apparatus comprising : 

refresh means for refreshing some of the 
blocks of the signal ; 

quantization means for quantizing said signal 35 
using a quantization step size to generate a 
quantized output signal ; 
buffer means for temporarily storing the quan- 
tized output signal ; 

first quantizer control means for generating a 40 
first quantization step size for nonrefreshed 
blocks on the basis of the amount of data 
stored by said buffer means ; and 
second quantizer control means for generat- 
ing a second quantization step for refreshed 45 
blocks on the basis of said first quantization 
step ; wherein 

said quantization means is adapted to quan- 
tize blocks that have been refreshed using 
said second quantization step and to quantize so 
blocks that have not been refreshed using 
said first quantization step. 



55 
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